1 WHAT IS CLAIMED IS: 



v>4. A laser comprising: 



nrsi region witn a i irst waveguide, said first 
waveguide including a first diffraction grating; 
5 a jsecond region with a second waveguide, said second 

waveguid^ including a second diffraction grating; and 

a phase controlling region with a third waveguide, 
said phase Yontroll ing region including phase control 
means for controlling an effective refractive index of 
10 said third wavWuide, and said phase controlling region, 
said first regiW and said second region being serially 
coupled to each ather along a light propagation direction 
in this order, an<^being constructed such that light to 
said first region f\om said /p^S£^control 1 ing region is 
15 enlarged relatively tio light to said phase controlling 
region from said firsn region. 



2. A laser according to claim 1, a coupling 
coefficient of said f irst\dif f ract ion grating in said 
20 first region adjacent to saVd phase controlling region 



being set smaller than a coupling coefficient of said 
second diffraction grating inXsaid second region. 



^3. A laser according to claMi 1, said first region 
25 further including first control meBns for pumping said 
first region, and said phase contro\ means and said first 
control means being capable of independently controlling 
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1 saM phase controlling region and said first region, 
respact ively. 



>/4.\A laser according to claim 3 f said phase control 
5 means and said first control means being capable of 
independently injecting currents into said phase 
controlling region and said first region, respectively. 



A. 

A l^ser according to claim 1, said first region 
10 further including f irs tA^ojitrol means for pumping 

said first refeion, said second region further including 
second control\ means for pumping said second region, 
and said first Vontrol means and said second control 
means being constructed such that a pumping amount 
15 of said first region can be smaller than a pumping 
amount of said second region. 
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6. A laser according to claim 1, said laser being 
constructed as a distributed feedback semiconductor 
20 laser. 



A 



7. A laser according to claim 6, said phase 
controlling region furth^* including a cleaved end facet. 



25- A 1 aser according th claim 7, a reflective layer 

being provided on said cleav&d end facet. 
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1 ^S. A l\s^ according to claim 6, said second region 

further inclsWYiHj an ant iref lection layer provided on a 
cleaved end f^cet of said second region. 



(10. A laser comprising: 

first region with a first waveguide, said first 
wavegu\de including a first diffraction grating; 

a second region with a second waveguide, said second 
waveguide\ including a second diffraction grating; and 
10 a phaae controlling region with a third waveguide, 

said phase controlling region including control means for 
controlling ai} effective refractive index of said third 
waveguide, and\said phase controlling region, said first 
region and said jeecond region being serially coupled 
15 along a light propagation direction in this order, and 
being constructed stach that a coupling coefficient 
of said first region Adjacent to said phase controlling 
region being set small\r than a coupling coefficient of 
said second region. 

20 



11. A laser according to claim 10, safd^hase 
control 1 ing region, said first region and said second 
region being constructed such that light to said first 
region y^m said phase controlling region is enlarged 
25 relatively )to light to said phase controlling region from 



saidf f irst region. 
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1 r^T2. A laser according to claim 10, said first region 

further including first control means for pumping said 
first\ region, and said phase control means and said first 

controu means being capable of independently controlling 

\ 

5 said phrase controlling region and said first region, 

\\ 

respectively. 



M3. !a laser according to claim 12, said phase 



ft 

control means and said first control means being capable 
10 of independently injecting currents into said phase 

controlling region and said first region, respectively. 

I 

14. AUaser according to claim 10, said first region 

I 

further including first control means for pumping said 

I 

15 first region, said second region further including second 



control means for pumping said second region, and said 
first control means and said second control means being 



constructed fsuch that a pumping amount of said first 

i 
if 

region can be smaller^than a pumping amount of said 
20 second region. ' 



/ \ u ^ 

x/15. A lajser according to claim 10, said laser being 
5^-^ob 



constructed a^s a (H-s-H^ibuted feedback semiconductor 
laser. 

25 

v/16. A laser according to claim 15, said phase 
controlling region further including a cleaved end facet, 
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y^rl. A laser according to claim 16, a reflective layer 

bei^g provided on said cleaved end facet. 
V 

v/l|8. ^£l^ser according to claim 15, said second region 
further including an ant iref lection layer provided on a 
cl.4 eCacet „, said second reg io„. 



9. A. method for driving a laser, said method 
comprising the steps of: 
10 preparing a laser including: 

a first region with a first waveguide, said 
first wave^iide including a first diffraction grating; 

a second region with a second waveguide, 
said second waveguide including a second diffraction 
15 grating; and 

a plaase controlling region with a third waveguide, 
said phase controlling region including phase control 
means for controlling an effective refractive index of 
said third waveguidV and said phase controlling region, 
20 said first region ancKsaid second region being serially 



coupled to each other along a light propagation diTecTioTT 
in this order, and bein ^constructed such that light to 
said first region from sai\i phase controlling region is 
enlarged relatively to lighrvto said phase controlling 
25 region from said first region;\and 

. changing a current injected into or a reverse 
voltage applied to the phase controlling region to change 
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1 at ^ast one of a polarization mode and a waveguide of 
light\ output from the laser. 




20. \A light transmitter comprising: 
a laager including: 

a first region with a first waveguide, said 
first waveguide including a first diffraction grating; 

a second region with a second waveguide, 
said second waveguide including a second diffraction 
10 grating; and 

a pVase controlling region with a third waveguide, 
said phase controlling region including phase control 
means for controlling an effective refractive index of 
said third waveguide, and said phase controlling region, 
15 said first region anA said second region being serially 
coupled to each other Nalong a light propagation direction 
in this order, and being constructed such that light to 
said first region from said phase controlling region is 
enlarged relatively to light to said phase controlling 
20 region from said first region; 
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control means for contrail ing l~i ght "~d iTtpiTt ~f To nr~s a i d ~ 
laser in accordance with a transmission signal; and 

a mode selector for selecting a component of a 
desired mode from the light output\from said laser. 

^ 21. A lLj^jt transmitter according to claim 20, said 
mode selePctoic^compr ising a polarization-mode selector. 
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^LZs^k light transmitter according to claim 20, said 
mode $(£j/ector comprising a wavelength selector. 

\V23. An optical communication system for 
commVinicat ing over a light transmission line that transmits 
a signal from a transmitter side to a receiver side, said 
systeim comprising: 

a Uight transmitter for transmitting light of a 
signal through the light transmission line including: 
10 \ a laser including: 

a first region with a first waveguide, said 
first waveguide including a first diffraction grating; 

second region with a second waveguide, 
said second waVeguide including a second diffraction 
15 grating; and 

a phrase controlling region with a third waveguide, 
said phase controlling region including phase control 
means for controlling an effective refractive index of 
said third waveguide, \and said phase controlling region, 
20 said first region and s\id second region being serially 



coupled to each other aldJig a light p r o p a g a Ti an~d ire cTiarT 
in this order, and being constructed such that light to 
said first region from said\hase controlling region is 
enlarged relatively to light tsp said phase controlling 
25 region from said first region; 

control means for controlling light output 
from said laser in accordance with\p transmission 
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1 signa^; and 

a mode selector for selecting a component 
of a desir\d mode from the light output from said 
laser; and 

a receive\ for receiving and detecting an 
intensi ty-modula\ed signal transmitted from the laser 
through the light transmission line. 



24. An optical communication system according to 



10 claim 23, said system being a wavelength division 

multiplexing optical communication system, in which the 
1 ight^ transmission line transmits a plurality of 
intensity-modulated signals at a plurality of wavelengths 

genera t\ed<fay\a plurality of said transmitters, and a 

\ ( 

15 wavelength|^^eljbctor selects the intensity-modulated signal 
at a desnred wavelength to be detected on a side of said 
receiver.; 
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